Although the concept of essential medicines is not new, the processes that lead to placement of these medicines on the World Health Organization Model List of Essential Medicines are not well understood. Here, we describe the process by which we added a class of drugs, statins, to the Model List to help combat the growing global epidemic of cardiovascular disease.
1977 and revised every two years by an Expert Committee, the list catalogs critical medicines and guides purchasing decisions made by governments and many organizations. For example, major nongovernmental organizations and United Nations agencies limit the drugs that they purchase for donation to those on the list. The list also functions as an advocacy tool. Once medicines have been added in accordance with a population's health priorities, international pressure can drive down prices and increase access to these medicines, even if they are on patent.
e addition of antiretrovirals in 2002, for instance, was seen as a major move to encourage governments in countries hard hit by HIV/AIDS to expand distribution of these vital drugs. 3 e list is meant not to replace individual, national essential medicines lists, but rather, to be used as a guide to inform purchasing decisions in the context of national health agendas.
Although the concept of essential medicines is not new, the processes that lead to placement of these medicines on the Model List are not well understood. e general process of adding statins to the list is summarized in Figure 1 . Below is a brief roadmap of how we (i) assessed efficacy and safety of the drugs in a global population, (ii) quantified and modeled cost and cost-effectiveness in low-and middle-income countries, and (iii) identified a reliable, multisource generic supply of statins. e recent patent expiration of simvastatin in the United States led us to choose this statin as an example of the class.
Adding simvastatin to the WHO Model List
Assess efficacy and safety of simvastatin in a global population. Many of the statin trials-e.g., the Heart Protection Study, the Scandinavian Simvastatin Survival Study, AFCAPS/TexCAPS (Air Force/ Texas Coronary Atherosclerosis Prevention Study)-have taken place in Europe or the United States, with predominantly Caucasian, elderly male populations in developed countries. Although the current data on the effect of a statin on various races and ethnicities are not conclusive, there is fairly robust evidence that the correlation between elevated cholesterol levels and coronary disease holds true for all ethnic groups. [4] [5] [6] In particular, the greater the reduction in low-density lipoprotein cholesterol, the greater the reduction in vascular risk-a decrease of 1 mmol/l over 5 years reduces major vascular events by 23% (ref. 7) . Other reports, however, indicate that response to statins differs widely across certain populations. Asians, particularly Chinese, require half the dose that Caucasians do, owing to differences in drug metabolism. 8, 9 Japanese demonstrate a sustained 20% reduction in low-density lipoprotein cholesterol on one-fourth the recommended dose of simvastatin. 10 e differences in drug efficacy for subgroups with varying CVD risk factors (men, women, the elderly, and those with diabetes) have been
PERSPEC TIVES
Determine whether a reliable, multisource supply of simvastatin exists. Surveillance of high-quality generic forms of simvastatin was done by a colleague of ours at the Clinton Foundation. Global manufacturers were selected from the Directory of World Chemical Producers, a publicly accessible sourcing database, using "simvastatin" as the query term. 17 e data indicated that several countries had reliable, multisource supplies of registered generic medicines. A full catalog of the manufacturers and contact information was submitted to the WHO as an appendix to our proposal. As a test case, one of the simvastatin manufacturers (Dr. Reddy's Pharmaceuticals, Hyderabad, India) was asked to provide detailed information on manufacture protocol, quality assurance, and pricing. All general information on the suppliers and specific information on manufacture, quality assurance, and product registration was sent to the WHO.
Discussion and summary
e proposal was submitted to the WHO in the fall of 2006 and was approved by April 2007. Our work is a small example of the work that health-care professionals and students can perform to enhance access to medicines. We believe that health-care professionals and students should monitor the WHO Model List on a continual basis in order to prepare thoughtful applications to add or delete medicines. Our experience illustrates that the Expert Committee values scholarship and evidence-based applications over the prestige of the authors. Several important drugs still missing from the current list (the 15th version)-e.g., clarithromycin, which is especially relevant in the context of Helicobacter pylori eradication-require applications for inclusion. all tender agreements between pharmaceutical firms and national governments concerning bulk purchase of medicines. We understood from our discussions with firms and managers of the MSH guide that some countries have in-house production facilities that may make production of one generic statin more feasible and cost-effective than another. For example, although generic lovastatin is considered a lower-potency statin (30 mg lovastatin = 20 mg simvastatin), it has the advantage of lower price in some regions, as low as $7 per year of treatment. 14 Many of the available data-particularly those published by the Disease Control Priorities Project-support the notion that a statin is cost-effective for secondary prevention according to WHO standards. 15 These standards define cost-effectiveness mathematically as a cost per disability-adjusted life year that is less than three times the gross national income per capita. Recent data indicate that by this definition, a multidrug regimen-a statin, an aspirin, a -blocker, and an angiotensin-converting enzyme inhibitor or calcium channel blockeris cost-effective for primary prevention in high-risk individuals in the developing world. 16 highlighted. Moreover, whereas various statins are metabolized differently and feature different drug interactions, there are few discernible differences in the efficacy of different statins. 11 erefore, the choice of statin should ultimately be le to individual nations. To ensure safety, we recommended that patients seek medical care in the first year of treatment to be monitored for liver-function impairment and evaluated for rhabdomyolysis-adverse effects that are consistent throughout populations. Current information on ethnic and geographic cardiovascular risk profiles is being compiled by Inter-Heart (the WHO and the World Heart Federation). 12 Determine 
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Application for adding an essential medicine is downloaded from the WHO website. Data regarding cost-effectiveness and safety/efficacy of statins for a global population are assembled
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We identify a reliable, multisource, high-quality, and inexpensive supply of drugs with the help of the Clinton Foundation and Hyderabad-based Dr. Reddy's Pharmaceuticals
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On the basis of commentary, the WHO approves the petition to include statins on the EML, using simvastatin as an example. In a meeting of the US Food and Drug Administration (FDA) advisory committee for Endocrinologic and Metabolic Drugs held 1-2 July 2008, an expert panel recommended that developers of antidiabetic drugs perform larger outcome studies to fully delineate reduction of cardiovascular risk as part of the drug development program. If the recommendation is accepted by the FDA, this would be a landmark shi in the regulatory use of surrogate end points, in this case, of glycosylated hemoglobin (HbA1c). It is worth exploring whether the FDA's own Critical Path Initiative offers a model-based solution to the larger question at hand, namely, whether we can meaningfully predict cardiovascular risk on the basis of the clinical studies that are typically done to support regulatory submissions of new drug candidates. Importantly, the question remains whether we can bring critical decisions earlier in the new drug development process, perhaps in phases I-II, to preserve the economic and scientific impact by ensuring that compounds with optimal balance of risk and benefit are developed. is would mean that the probability that a certain drug development candidate can succeed on the target product profile is predicted according to decision-analytical paradigms.
Several discrete-event simulation tools are available for predicting cardiovascular risk early in drug development. One is the Archimedes model, a mechanistic modeling platform that incorporates pathways related to diabetes, hypertension, obesity, coronary artery disease, congestive heart failure, metabolic syndrome, and other disorders. e physiology-based platform is an excellent avenue to predicting cardiometabolic risk in general. e model incorporates data from many sources, primarily clinical trials and the vast amount of epidemiological data. [1] [2] [3] Although the model is geared primarily toward assessment of the cost-effectiveness of a lifestyle-modification program used in the Diabetes Prevention Program, the model is a useful tool with which to understand risk assessment in the diabetic patient population. In particular, it is an object-by-object and person-by-person simulation that is based on physiology and pathophysiology.
